introduction
In the food chain, the process of getting fish, which follows from the need to meet the existential needs of the society, is one of the main sections of the food economy not only in Europe, but also all over the world. In recent years, the fishing industry in the Baltic Rim countries has gradually evolved. The growing demand for and consumption of fish, along with the gradual development resulting from progressive globalisation, have become the main determinants of the current state of the fish market. The openness of the economies is an important factor for this industry due to the fact that many of its products have a short shelf-life. At present, the quality of products is more important for the buyer than their price. The introduction of rigorous standards for fish products, a necessity to hold required certificates, the requirements on determining the origin of products become the conditions to be met by companies operating in the fish industry 1 . All this makes the fish industry in the countries of the Baltic region significantly diversified in terms of their market position. The ability of the individual countries to compete among themselves has long been recognised, which is expressed by conducting studies in this area, inter alia, by the World Economic Forum which since 1979 has been using the Global Competitiveness Index, and since 2012 -also the Europe 2020 Competitiveness Index.
According to Kukuła and Strojny, the subject of the studies on competitiveness is most often an enterprise or a national economy, and less often it is an industry. The precise definition of the term of competitiveness is a very complex process (Kukuła and Strojny, 2010) . As pointed out by Pierścionek (2003) , there are many definitions of competitiveness in literature. Most of them are similar, and differ only in terms of the way the problem is formulated, which makes it possible to recognise the difference among them as irrelevant. On the other hand, Gorynia (2000) notes that the definitions of competitiveness are generally prepared from the perspective of the studies conducted. It is important that this concept can be seen from the point of view of various operators, as well as markets of various coverage (Filip and Sowa, 2008; Urbaniak, 2007) . Most generally, the concept of competitiveness can be defined as an ability to achieve one's objectives in competing with other operators on the market. For the purposes of the paper, the competitiveness is divided into the factor competitiveness and the result competitiveness (Grzebyk and Kryński, 2011) . The former is to highlight the factors influencing the ability of operators to compete effectively, in particular, the ability to use the resources or the ability to use the configuration of the environment. The result competitiveness is, in turn, to determine the results of competing, mainly by indicating the competitive position of the analysed operator, defined on a basis of foreign trade data.
So far, attempts to determine the level of competitiveness of the fish industry have been made by Batzios, Kaimakoudi and Polymeros (2014) who studied the competitiveness in the Balkans and Central and Eastern Europe, and by Hameri and Palsson (2003) who focused on the fish industry in Iceland. However, in those studies they referred only to the assessment of competitiveness based on the results achieved in international trade.
The main objective of this article is to attempt to study the competitive position of the fish industry in the countries of the Baltic region. As a result of the current socio-economic conditions in the Baltic Rim countries, there is a diversified level of demand for fish products, degree of foreign trade development or different opportunities to obtain fish organisms through the development of aquaculture. The fish industry is an important part of the food market, which affects its functioning as a whole and is an important part of the national economic space, particularly in the coastal countries. A characteristic feature of the fish industry is the low level of self-sufficiency, which is associated with a significant dependence of the market on import. Because of this operators in the market have broad knowledge, both about the processes taking place on the global market and the geopolitical, environmental or economic terms, which translates into the relevance of actions undertaken in a short and long term, and determines the efficiency in operation in the everchanging conditions (Hryszko, Kuzebski and Lirski, 2014) .
The studies deliberately referred to a wide range of indices allowing to measure the level of efficiency and competitiveness of the industry in the analysed countries: Denmark, Estonia, Finland, Germany, Norway, Poland, Sweden, Lithuania and Latvia. Therefore, a reference was made to the volume of fish catches in relation to the held fleet, the volume of fish catches per capita, the level of development of aquaculture, the productivity of the industry as measured by the DEA index and the degree of foreign trade competitiveness, as measured by the TC indicator. Based on these indices, the point, holistic assessment of the degree of competitiveness was made.
The article decided to solve the problem of whether there is a significant degree of diversification in the fishing industry's competitiveness in the Baltic Rim countries, with the diversification of the development of aquaculture, the importance of foreign trade in fish products and importance of the whole fish market in the given country. The studies have been conducted using the method of analysing the literature of the subject, in particular, annual reports relating to the fish industry of the individual countries and statistical data analysis.
description of the method
The issue of the studies on the competitiveness of the agri-food sector is very complicated. One possibility of assessing the competitiveness of this sector, as well as its ability to compete, consists in relying on many different indicators. As pointed out by Latrufee (2010) , it is reasonable to divide them into two groups: indices based on the foreign trade results and indices based on strategic management, including productivity and efficiency indicators. On this basis, the authors propose to study the competitiveness of the fish market in the Baltic Rim countries by means of the point assessment of the individual countries, considering five indices: -volume of fish catches/fleet size (W1), -volume of fish catches/population (W2), -aquaculture production/volume of fish catches (W3), -number of people employed in the fish market/volume of fish catches (W4), -TC index (W5).
These indices were constructed by referring to the three most important possibilities of fish distribution: import, aquaculture and catches. Their design allows for
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the observation of the factors affecting various aspects that influence the degree of competitiveness of the individual countries in the fish industry, i.e. fishing capacity, level of self-sufficiency, development of aquaculture, labour efficiency and export specialisation. In the case of the index illustrating the number of people employed in the fish market in relation to the volume of fish catches, the DEA method was used. Although this method has certain limitations, e.g. the inability to estimate statistical errors of the results obtained or the redundancy of the number of objects rated as best, after Ludwiczak (2014) it was concluded that its greatest advantage is the generality of the approach to the efficiency measurement.
The individual indices were assigned the weight of 0.1-0.3, by adopting the following assessment scale: 0.1 -the index is highly important for the competitiveness in the analysed industry; 0.2 -the index is important; 0.3 -the index is very important. It is assumed that trade and fishing capacity are the two most important indicators which are the basis for attesting to the competitive position of the state. The index based on the volume of aquaculture production as a source of obtaining fish, which will be increasingly important in the future, received the weight of 0.2. The weight of 0.1 was assigned to the indices W2 and W4. It was considered that the level of self-sufficiency (W2) is an important source of information and, in the event of unforeseen economic fluctuations, the efficiency measured by the DEA method (W4) was rated worst, due to its limitations.
Then, each index for individual countries was assessed using the scale of 1-5 (with a frequency at every 0.5 points), where the lowest value was received by the state with the least desirable result of the index affecting the competitiveness and the highest -the state with the most desirable result. The individual values of the indices are calculated based on the average values of the analysed variables for 2007-2016.
Importance of the fish market in the modern economy
Analysis carried out is to illustrate the general trends on the fish market in the countries concerned, thus necessitating a division of the fish market into two subsectors where the division criterion is the method of obtaining aquatic organisms ( Fig. 1) . Today, development of aquaculture plays one of the most important roles in the sustainable development of the fish industry. Even in the 1950s, farming of aquatic organisms was virtually unknown and now aquaculture is the major form of farming which satisfies the growing demand for fish. This trend is determined primarily by the reduction in the occurence of aquatic organisms in the natural environment, resulting in a deteriorating state of marine resources. Aquaculture thus becomes an opportunity for the development of local economies and the development of itself can increase the market supply, which should significantly affect price reductions and the acquisition of new customers (Firlej and Kubala, 2017) . Focusing on the high quality of the product, which results from using restrictive environmental and consumer regulations, is becoming a priority for farming of aquatic organisms.
The highest share in the aquaculture production in the Baltic Rim countries is that of Norway (91.4% of the share in the total production value of the Baltic Rim countries in 2015). Norwegian aquaculture has evolved rapidly, taking into account the biological and engineering aspects, as well as the development of new types of farming (Bergheim, 2012) . The countries similar in terms of the share of the aquaculture production are Denmark, Poland and Germany (respectively, 2.4%, 2.2% and 1.7% of the overall share). Germany, however, is the country where the highest decrease in the aquaculture production was recorded in 2007-2015 (by more than 40%) and in addition to Poland it is the only country where there is a downward trend (in Poland, the decrease was less than 4%). German aquaculture is unable to meet the demand for fish and seafood and the main source of obtaining fish is import. The fastest growth is observed in the Scandinavian countries such as Sweden and Norway (the rate of changes was, respectively, 228.8% and 166.3%). In terms of the share, aquaculture is the most marginal in the post-Soviet countries, i.e. Estonia, Latvia and Lithuania (respectively, 0.05%, 0.06% and 0.27% of the overall share). These countries are characterised by the gradual development of fish farming, particularly for local purposes (European Maritime and Fisheries Fund Lithuania, 2014; Ruciński, 2017) (Fig. 2) .
Since the 1960s, sea catches showed an upward trend, due to the growing number of catches in the Asian continent. Currently, the volume of catches in the European countries has fallen significantly. The main problems faced by the European countries are catch limits in deep-sea fishing and the reduction in the fishing fleet in the European Union countries. In 2016, the largest share in sea catches among the Baltic Rim countries was that of Norway (51.5% of the overall share in sea catches in the Baltic Rim countries) followed by Denmark (18.4% of the share). The remaining Scandinavian countries and the Polish-German region were characterised by a similar catch level ranging from 4.5% to 6.6% of the share. The smallest share was that, as in the case of aquaculture, of the post-Soviet countries. It is worth noting that Estonia is the country where the quantity of fish caught in the Baltic Sea is the highest. In 2016, they represented 80% of the total catch (Eesti Statistika Kvartalikiri, 2017) . In 2007-2016, the increase in the volume of catches was recorded only in four countries: Poland, Finland, Germany and Denmark (increase by, respectively: 57.1%, 26.9%, 6.0% and 2.6%). In Lithuania and Latvia, this method of acquiring raw material was eliminated to the highest extent (Table 1) . In the food industry, aquatic organisms are among the most important groups of products being a subject of international trade. As pointed out by Hryszko et al. (2014) , the prices of raw materials and the extending chain of creating value added of products are mainly responsible for the significant trade growth rate. This process consists in catching aquatic organisms in one country, processing them in another country, and then selling the same organisms in a highly processed form to final recipients (in another country again).
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In the majority of the Baltic Rim countries, over the analysed years, we can observe the increase in the value of both import and export ( Table 2 ). The only countries recording the decrease in trade are Estonia (import by nearly 5%) and Finland (export by more than 15%). An interesting phenomenon was the decrease in both export and import in all Baltic Rim countries in 2015 (in export by 12.2% against 2014 and in import by 11.6%). A similar situation occurred in 2009, although the reasons for this trend are different. While in 2009 the main reason was the financial crisis, in 2015 the decrease in the volumes resulted from, e.g. the introduction of restrictions with regard to sale of fish from board. The largest increase in the analysed values was recorded by Sweden (increase in export by 168.8% and in import by 108.1% against 2007) and Poland (increase in export by 99.8% and in import by 111.2% against 2007). Along with the increase in international trade in marine organisms, the consumption of fish is growing. As indicated by the report of the United Nations Food and Agriculture Organisation FAO (FAO, 2016) , the consumption of fish over the last decades has gradually grown from a level of less than 10 kg per capita a year in the 1960s to the level of more than 20 kg in 2016. Portugal and Norway are the leaders among the European countries (respectively, about 60 kg and 50 kg per capita a year). What is evident are the consumers' preferences which moved from the consumption of cheap low-quality fish, to the consumption of higher quality fish considered to be intended for more wealthy consumers. The main determinant of the development in the consumption of fish can be found in many areas presented in Figure 3 .
Results of the studies
During the studies, the following groups of indices were used: -Index of the volume of fish catches (tonnes of live weight)/fleet size (total tonnage of the fishing fleet in gross tonnes). This indicator illustrates the fishing capacity level of each country (the higher it is, the higher is the level of competitiveness achieved by the given state). When analysing the index (Fig. 4) , it must be concluded that the greatest capacity in this area belongs to Denmark (index value equal to 10.4), followed by the Scandinavian countries (values from 6.0 for Norway to 8.5 for Finland). The lowest used gross tonnage is in Lithuania and Germany (indices at the level of 2.8 and 3.4, respectively). -Index of the volume of fish catches (tonnes of live weight)/population (number of people). The index illustrates the volume of catches per capita in the given country. The higher it is, the higher is the extent to which the country is able to meet the demand of the society for fish products (the more competitive it is in relation other countries). As can be deduced from the study of this index (Fig. 5) -Index of the aquaculture production rate (tonnes of live weight)/volume of catches (tonnes of live weight). This index shows the level of the development of aquaculture as the major determinant influencing the future development of the fish market (Fig. 6) . The highest level of the development of aquaculture in relation to catches is in Norway (50.9% of the share), which is the only Baltic country where more raw materials are provided by own farming and rearing than sea catches. The high level of the index is also held by Poland and Germany (22.4% and 15.2%, respectively). The region with the lowest level of competitiveness, focused on the traditional way of acquiring raw material, is the region of the post-Soviet states (the share of which is between 0.6% and 2.7%). -Efficiency indicator, measured by the Data Envelopment Analysis (DEA), focused on maximising outputs. This method adopts one output (y) -the total production including the volume of catches and aquaculture production (tonnes of live weight) and one input (x) -the number of people engaged in catches, aquaculture production and processing (in persons). The relative efficiency was determined based on comparing the individual Baltic Rim countries with the unit that most efficiently turns inputs into outputs. The highest efficiency in the analysed years is characteristic of Norway (Table 3) . It shall determine the limits of a set defining the production capacity of the analysed states. Denmark is the closest to this set (difference by 5.45% against Norway), so is Latvia (difference by 19.59% against Norway). Other Baltic Rim countries have a relative efficiency level of less than 50%. -Trade coverage index (TC), which represents the extent of coverage of the import by the export (Table 4 ). The main objective of calculating this index is to determine the export specialisation of the analysed state on the analysed market. The desired level of the index is more than 1, which will prove the strong competitive position in the analysed area. The balance over 1 in 2007-2016 is found in five Baltic Rim countries (Table 4 ). The highest relative surplus occurs in Norway, where the export value, on average, exceeds the import value by more than 7 times. Other countries are Denmark, Latvia and Estonia (the average level from 1.3072 to 1.4219). The smallest share was recorded in Finland (only 0.1252). Table 5 presents the final results of the study on the competitiveness of the fish industry in the Baltic Rim countries. The level of competitiveness of the fish industry in the region is characterised by considerable diversity. The dominant state in each analysed aspect is Norway, but it has a lower level of use of the fishing fleet tonnage against the countries such as Denmark, Finland and Sweden. The country with a significant degree of development of the fish industry is also Denmark. Although its overall contribution to the fisheries sector in the Danish economy is small, it is increasingly important in specific regions. At the same time, Denmark is one of pioneers in implementing modern production systems, especially in the use of by-products during fish processing (Thrane, Nielsen and Christensen, 2009) .
DEA analysis showed that the state which is the least efficient in turning inputs into outputs is Poland, and thus the country with one of the largest shares in fish catches and aquaculture production. This is due to the unprofitability of human resources used. A negative phenomenon in the Baltic Rim countries is still the low share in the total production and aquaculture production (with the exception of Norway), although between 2015 and 2007 there was an average increase in the Baltic Rim countries by 56.54%. The TC index shows that Norway is the leader focused on export (Table 5) . Opposite extreme values are adopted by Finland, which is the main importer. The remaining countries can be classified into three groups: countries more focused on export, but where import also plays a great role (Denmark, Estonia, Latvia), countries that are on the verge of the importance of export and import (Lithuania, Poland, Sweden) and countries more focused on import, but where export also plays a great role (Germany).
conclusions
The level of evolution of the individual indices showed that there is a considerable diversity in terms of the level of competitiveness of the fish industry in the Baltic Rim countries, with the diversification as regards the development of aquaculture, importance of foreign trade in fish products and importance of the entire fish market. The results of the studies carried out allowed to make the following conclusions: 1 The fish industry in the Baltic Rim countries is one of the most important sections of the food market, the operation of which has a significant impact on the total economy and should therefore be treated as an important part of the economic space of those countries. 2. The largest level of fish catches was recorded in Denmark, then in the Scandinavian countries, and the gross tonnage is least used in Lithuania and Germany. 3. The highest percentage of catches per capita is in Norway, then in Denmark, and the remaining countries show the much lower level of this index. The lowest percentages are those of Germany and Poland.
4. The level of the development of aquaculture can still be considered as the major determinant affecting the future development of the fish market. The highest level of the development of aquaculture in relation to catches occurs in Norway, the high level of the index is also noted by Poland and Germany. The region with the lowest level of competitiveness, which focused on the traditional way of acquiring raw material, is the region of the post-Soviet states. 5. The highest efficiency in the analysed years is characteristic of Norway, followed by Denmark and Latvia, and the remaining Baltic Rim countries are characterised by the low level of efficiency. 6. The highest export value, on average, exceeding the import value by more than 7 times is in Norway, then in Denmark, Latvia and Estonia. The lowest share is in Finland. 7. Poland is the least efficient state as regards turning inputs into outputs, despite the fact that it has one of the highest shares in fish catches and aquaculture production, which is due to the unprofitability of the use of human resources. Based on the studies, the states can also be divided into four zones: 1. Countries with the highest level of competitiveness for which the fish industry is an important activity, with the significant efficiency of resources used (Norway and Denmark); 2. Countries with the high degree of competitiveness and high importance of the fish industry, however, which are largely based on traditional catches but are shifting slowly to the aquaculture production (Sweden, Estonia, Finland); 3. Countries with the significant level of competitiveness, yet having the low level of use of human resources in the industry and the low degree of possibilities to meet the country's fish needs (Poland, Lithuania); 4. Countries with the lowest level of competitiveness for which the fish industry is the least important activity, significantly differing from other Baltic Rim countries in many areas considered (Latvia, Germany). The model used in the study allowed to compare the fish industry among the individual countries and to outline what makes the given country more competitive in this particular field against other countries. It also made it possible to identify the weaknesses and strengths of each country in the analysed industry. Some limitations of the adopted model may be involved with the use of the DEA index, which makes it necessary to refer cautiously to the results obtained with this model. It should also be remembered that the weight of the individual indices will undergo changes in the case of further development of aquaculture.
It is reasonable to continue to observe changes in the given determinants affecting the level of competitiveness, due to the fact that they are a basis for taking action in both short and long term. It is also recommended to check the other indices that can replace the DEA index, which will allow to increase the credibility of the fish industry's efficiency level.
